Interleukin-7 inactivates the pro-apoptotic protein Bad promoting T cell survival.
Interleukin-7 (IL-7) is a cytokine that is required for T cell development and survival. The anti-apoptotic function of IL-7 is partly through induction of Bcl-2 synthesis and cytosolic retention of Bax. Here we show that the Bcl-2 homology 3 domain-only protein, Bad, is involved in cell death following IL-7 withdrawal from D1 cells, an IL-7-dependent murine thymocyte cell line. IL-7 stimulation resulted in the inactivation of Bad by phosphorylation at Ser-112, -136, and -155. The phosphoinositide 3-kinase (PI3K)/Akt pathway has been implicated previously in Bad phosphorylation. In response to IL-7, the PI3K/Akt pathway induced phosphorylation at Ser-136 and -155, but Ser-112 was partly independent of the PI3K/Akt pathway, indicating an as yet unknown pathway in this response. Following IL-7 withdrawal, dephosphorylated Bad translocated from cytosol to mitochondria, bound to Bcl-2, and accelerated cell death. Thus, the inactivation of Bad contributes to the survival function of IL-7.